days. This strain was put in competition with unselected melanogaster in two cages, 12 and 13. The results are given in table 3 and in the lower left graph of figure 1. It was necessary to terminate these cages after the 325-day sample was collected. It would appear from the results that the 329-day strain of simulans was superior to the 229-day strain in competitive ability and it is certainly far better than the unselected simulans.
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The experiments were continued one step further. Adult females were isolated from cage 13 on the 171st day. From these a strain of simulans was obtained that had been selected through competition with melanogaster for a total of 500 days. These were put into competition with stock melanogaster (cages 26 and 27) and control experiments of stock melanogaster with stock simulans (cages 24 and 25) were also conducted. It was not possible to continue these cages after the 100-day sample was taken. The results are shown in the lower right graph of figure 1. The selected simulans are definitely superior to the unselected simulans but it is not clear if the 500-day strain is better than the 329-day strain of the previous experiment.
The results taken as a whole indicate that ffies with improved competitive ability can be developed by selection and that this can be done in relatively short periods of time; The importance of this ability for the survival of a species is clear. In a species not living near the limits of its ecological tolerances, competition with other species is one of the main factors influencing its existence. For survival a species must compete successfully. Probably the usual solution is adaptation to a particular niche that becomes its own and thus to limit the ecological area in which it must compete. In the present case it is likely that simulans has become better adapted, through selection, to a niche in which melanogaster is still superior. XI(x; t) or X1(x; t), where Xi = g'JX, and Xi = gijX'. At the position x within the body for the particular instant of time t, the vector X is in the direction of the flow of heat and its magnitude is the rate of flow of heat.
It is assumed that this vector field XI(x; t) or X,(x; t) is single valued and continuous with continuous partial derivatives of first order over the given region and in a given interval of time.
The lines of flow of heat are the intergral solutions of the system of n ordinary differential equations of the first order dxi -= X1(x; t). (1) In general, there are co' lines of flow of heat.
2. There are two fundamental assumptions which characterize a given flow of heat.1 These may be described in the following manner.
Assumption I.-The velocity of the flow of heat at any position x in the body for any given instant of time t, is proportional to the rate of decrease of the temperature U -at the position x for the given instant of time t. That is au Xi -k-. ( 2)
The factor of proportionality k is the conductivity of the body. In certain bodies such as crystals, this k depends not only on the position of the point -x and the time t, but also on the direction through the point x. We
